Background: Refraining from required medical care can worsen health, particularly for the elderly, and increase public medical expenditure, which destabilizes the financial aspect of social security. Social capital, such as trust between residents and the norms of reciprocity in the community, is a possible measure to prevent refraining from medical care. Methods: We studied survey data collected in a small area in Japan that included a high response rate (91.6 %) to evaluate refraining from medical care. Self-reported refraining from required medical care from among 1016 elderly people, aged ≥60 (male = 490; female = 526), was used as a dependent variable. Social capital indicators were mean values of people's attitude toward the generalized trust and norms of reciprocity in each community. We estimated the association between community level social capital and individuals' probability of refraining from medical care while controlling individual factors such as age, education, and marital status. Results: Logit estimation results showed that only generalized trust is associated with low probability of refraining from medical care among the elderly in small communities. The marginal effect for 0.1 increase in community level trust is 4 % decrease in the probability of refraining from medical care. In larger communities, generalized trust is not associated with the probability of refraining from medical care. Conclusions: This finding suggests that the generalized trust is effective in smaller communities as far as related to access to medical care. In small communities, policy to increase generalized trust to support medical care for elderly is recommended.
Background
The purpose of this paper was to examine the effect of social capital, trust, and norms of reciprocity in the community, with regards to refraining from medical care for elderly people in Japan. We also investigated whether the effects of this social capital differs by community size.
Access to medical care is a fundamental right and is an important determinant of health. Several studies have investigated the factors associated with refraining from medical care including economic conditions, educational attainment, employment conditions, and race [1] [2] [3] [4] [5] [6] [7] . In Japan, people with low income are more likely to refrain from medical care [8] [9] [10] . Previous studies in Japan have implicated other factors including marital status, socioeconomic class, and household income [11] [12] [13] [14] [15] .
The population of Japan has begun to diminish because of a rapidly declining fertility rate; therefore, the number of small towns or communities is predicted to increase significantly in the near future. In Japan, the percentage of small municipalities with less than 5000 people has been projected to increase from 13.4 % (2010) to 22.0 % (2040) [16] . Moreover, the number of doctors per 10,000 people in a depopulated area is 13.75, which is comparatively lesser than the country's average of 20.09 [17] . This means that smaller communities have more difficulty in accessing a doctor. As a result, people living in small towns have to go to a doctor in a distant area. Elderly people, in general, have difficulty in traveling due to physical or financial limitations. Elderly people who have no means of transportation participate less in health examinations [18] . Therefore, an increase in the number of individuals living in the small towns increases refraining from medical care among some elderly people. Clearly, this population trend can worsen the health status of the elderly and result in increased public medical expenditure. To prevent this scenario, cooperation within the community, such as provision of transportation and financial assistance, could help the elderly. However, public finance cannot afford to provide such assistance under the low growth rate economy. Therefore, we focused on the role of social capital, as explained below, in this cooperative activity.
Putnam defined social capital as "features of social organization such as networks, norms, and social trust that facilitate coordination and cooperation for mutual benefit" [19] . Social capital was also defined by other authors as the resources embedded within one's social relationships and an individual attribute [20] [21] [22] . We focused on the ability of a community to encourage and help elderly people to go to a doctor. In this case, it was reasonable to consider social capital as a public good; that is, collective efficacy, as defined by Putnam. To investigate the effect of collective efficacy, we can use the indicators "generalized trust" and "norms of reciprocity" identified from the data used in this study.
We considered that two functions of social capital relating to health can be applied in public access to medical care [22] . First, if we help others in the same community, we can also expect help from others in case the need arises (enforceable trust). Second, people living in a high social capital community are likely to join a certain group and support elderly people seeking health care (appropriable social organization). There are also other mechanisms linking social capital to health care seeking [23, 24] . This collective efficacy can be generated by high levels of social capital to reduce the number of people refraining from medical care.
Effects of social capital on health have been confirmed by studies worldwide including Japan [25] [26] [27] [28] [29] [30] [31] [32] . In some countries, the association between social capital and access to medical care has been studied; however, to the best of our knowledge, such studies have not been conducted in Japan [23] . The effect of social capital in the neighborhood on access to medical care has been found to be positive by many studies [33] [34] [35] [36] [37] ; however, no association has been found between the two in a study [38] . Therefore, with the goal of improving the health condition of the Japanese population, we aimed to investigate this association in Japan, while taking into consideration the findings of the other studies in different countries. Here, we aimed to investigate the association between social capital and the probability of refraining from medical care in Japan.
Moreover, we examined the difference in its relation by community size. Considering the relationship between the size of the community and the effect of social capital, there were a few papers that revealed interesting findings. For example, in Sweden, the smaller the neighborhood, the bigger the contextual effect of poverty on mental disorder [39] . Moreover, in both small and large communities in Japan, social capital had a significant effect on preventing crime; although there was no effect in medium-sized communities [40] .
Methods

Data source and survey area
The study survey was conducted by a research unit comprising staff from two faculties at Mie University in Japan, the Faculty of Medicine and Faculty of Humanity, Law and Economics. The research unit designed questionnaires by referencing existing questionnaires in Japan. The English language version of the questionnaire is presented in Additional file 1.
The survey area was Hakusan, a part of Tsu City in the Mie Prefecture in Japan (Fig. 1) . The random sample studied comprised 3106 people (aged ≥20 years) living in the area during March 2012. Community officials visited respondents' house to distribute questionnaires on September 1, 2012 that were collected by September 20, 2012 . Respondents were unsupervised when completing questionnaires. The response rate was 91.6 % (N = 2844). The population of the Hakusan area aged >20 years was 10,428 during the survey, so the study captured more than a quarter (approximately 27 %) of the target population.
The Hakusan area, formerly Hakusan town, was merged as part of Tsu city in 2006 and is located in a semimountainous area. Upon survey, the proportion of people aged ≥65 years was 32.8 %, which was higher than that of Japan's average of 24.1 %. The Hakusan area was chosen for this study because it was once an individual municipality that was fully equipped with fundamental liferelated facilities, including town offices, schools, and medical care facilities.
Although the surveyed area is small, it has 83 communities ranging from small to relatively large. The study included respondents in each community. Social capital is thought to have an effect in small communities as mentioned earlier. However, in some communities, the number of respondents was <10. Social capital indicators in these communities could be imprecisely calculated. Therefore, we did not include the respondents living in 10 small communities in the analysis. As a result, 73 communities were included. The number of respondents ranged from 11 to 126 (mean: 36.8).
The actual number of inhabitants in each community was not identified from the official statistics because community is not an administrative unit. In addition, the response rate of each community varied from 80 to 100 %. Therefore, we considered the number of questionnaires distributed as representative of the actual population. The average number of questionnaires distributed was 38.5 (range, 11-154). As mentioned previously, the survey captured 27 % of entire population (≥20 years) of Hakusan Figure 2 shows the different community sizes and the number of questionnaires distributed.
We studied elderly respondents aged ≥60 years (N = 1016; males = 490; females = 526) from the entire sample. In this study, we calculated the dissimilarity index (DI) between the population of Hakusan (≥60 years) and the analytic sample [41] . DI of 0.086 indicated that the difference in sex and age between the population of Hakusan and that of the analytic sample was only 8.6 %. Therefore, we concluded that the analytic sample almost represented the entire elderly population of Hakusan.
Refraining from medical care
Refraining from medical care was a dependent variable in the estimation. For the survey question "Have you ever refrained from visiting a doctor when medical care was needed?," a binary outcome (1 = often or sometimes; 0 = seldom or never) was created.
Social capital
Two main independent social capital variables, trust and reciprocity, were included. The survey included the following questions: "In general, do you think that people can be trusted?" and "In many cases, do you think that most people are willing to help others?" Answers had to be provided from one of the three following options for both questions: yes (2), depends on circumstances (1), and no (0). We assigned the values to each answer as shown in parentheses. Social capital indicators were created by calculating the mean value of the above responses within the community, but excluding each respondent's contribution to the mean value. This community level trust and reciprocity were calculated using all individuals ≥20 years old who lived in that community. 
Community size
As mentioned earlier, we used the number of questionnaires distributed as representative of the actual population. We divided the communities into three equally sized parts according to the number of participants: small (≤39), medium (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) (55) (56) (57) (58) (59) , and large (≥60). This division aimed to test the inverse U shape effect of social capital by community size [40] .
Estimation strategy
We estimated two social capital entities in separate equations, because of the possible multicollinearity error (R = 0.532). We used a multilevel binary logit model:
Y ij is a binary dependent variable of refraining from medical care of individual i, X j is a social capital indicator, and X ij is an answer for trust or reciprocity of individual i in community j. Individual trust and reciprocity are used as a community-mean centering variable. P j is a community size and used to examine the different association between social capital and refraining from medical care by community size. Z k,ij are control variables, μ j is an unobservable community-level effect, and ε ij is an idiosyncratic error. Descriptive statistics are shown in Table 1 .
This equation was estimated by a random intercept model to control the unobservable community-level effect on refraining from medical care. However, the results made no difference with the results of normal logit model. Thus, we show the results of the logit model. We used individual trust or reciprocity as a communitymean centering variable. This means that trust or reciprocity at the community and individual levels were orthogonal in the analysis. Moreover, we calculated the social capital within the community, but excluding each respondent's contribution to that. Therefore, community level trust or reciprocity was independent of 
Results
The rate of elderly respondents refraining from medical care in the Hakusan area was 17.5 % (178/1016). Furthermore, respondents who refrained from medical care were questioned regarding their reasons (N = 178). Answers included the following (multiple answers possible): a poor financial situation (15.2 %); difficulty in going out (21.3 %); having no reliable doctor (11.2 %); being too busy (26.4 %); the medical center being too far away (25.3 %); and others (16.9 %) . These values indicate that we have to control economic conditions, time constraints, and means of transportation to determine the precise association between social capital and refraining from medical care.
Results regarding the simple associations between the community level social capital and experience rate of refraining from medical care in the community are shown in Fig. 3 (trust) and Fig. 4 (reciprocity) , showing a negative correlation. Although the relation between reciprocity and refraining from medical care is statistically insignificant, the relation between trust and refraining from medical care is significant at the 5 % level. These results suggest that refraining from medical care is less likely in a community with a high level of generalized trust. However, this result may have been confounded by other factors. Therefore, we confirmed the effects of social capital using multivariate analysis. We analyzed the association between social capital and the probability of refraining from medical care ( Table 2) . Since we used the interaction term for social capital, we have to calculate the marginal effects [43, 44] . The marginal effects of trust and reciprocity in communities of all sizes are shown in Table 3 . Generalized trust shows the negative sign and 10 % level significance in small communities only, but was not significant in medium and large communities. In small communities, an increase of 0.1 in community level trust decreases the probability of refraining from medical care for the elderly by 4 %. Reciprocity are not significant at all. These results suggested that generalized trust and the probability of the elderly refraining from medical care had an association, but that this association was affected by the community size.
Discussion
Experience rate of refraining from medical care was 17.5 % in this study. In the Aichi Prefecture, near Mie Prefecture, approximately 10 % of people aged ≥65 years refrained from medical care in the past year [15] . Our rate was higher than that reported previously; we considered three possible reasons. First, our experience rate was not limited to the past year. Second, the Mie Prefecture is more rural and thus, presents more difficulty accessing medical care than the Aichi Prefecture. Third, our sample included people aged ≥60 years and had younger subjects than the sample in Aichi. Previous studies reported younger people are more likely to refrain from medical care [13, 14, 45] . Therefore, we consider the rate of refraining from medical care (17.5 %) in our sample to be appropriate.
We found a slight association between generalized trust and refraining from medical care in small communities. As mentioned earlier, a paper by Takagi et al. investigating the association between social capital and crime in Japan found that (in both small and large communities) social capital had a significant effect on preventing crime, although there was no effect in medium-sized communities [40] . This finding was important for our study because we divided the communities of our study population into three categories according to the number of participants: small, medium, and large communities. The large communities in our sample were almost the same as the medium-sized community in the previously mentioned study by Takagi et al. on a Japanese population [40] . This proved that social capital may have an association with medical care access in a small community, but not in a large community.
Mechanisms linking social capital to elderly people refraining from medical care, at least in the small communities, are thought to be as follows. First, several elderly people selected transportation means to medical facilities as the main reason for refraining from medical care: difficulty in going out (21.3 %) and the medical center being too far away (25.3 %). In a community where residents highly trust each other, people may take elderly people by car to visit a doctor or help them when using public transportation. Second, a poor financial situation (15.2 %) caused some elderly people to refrain from medical care. In a high-level trust community, people may be more likely to financially help the elderly. This study confirmed that in Japan, one of the social capitals had a slight association with the probability of elderly people refraining from medical care. However, these mechanisms are effective only in a small community in Mie Prefecture. Moreover, we have to keep in mind that this result may be caused by omitted variable bias or reverse causality. Figures 5 and 6 show the correlation of community size with trust and reciprocity, respectively, with the community size having no association with social capital. Therefore, we conclude that the difference of association between social capital and refraining from medical care is caused by the size of community not by the degree of social capital. Social capital is probably ineffective for large communities because voluntary cooperation may be more difficult on a larger scale than on a smaller scale.
As mentioned in the Background section, the increase in the number of small communities is a crucial problem in Japan. Moreover, the association between social capital of the community and individual behavior was affected by community size. This paper challenged these problems by using data from a small area. However, these findings cannot be generalized directly without using national representative data [46] .
Conclusions
This study investigated the relation between community level social capital and refraining from medical care among the elderly in Japan. We found that generalized trust is slightly but negatively associated with the probability of the elderly refraining from medical care in small communities only. Many studies in other countries found a positive association between social capital in the neighborhood and medical care access [26] [27] [28] [29] [30] [31] [32] [33] . We found a slight association in Japan. Improvement in the social capital of a community cannot occur spontaneously and requires the cooperation of public organizations [42] . Therefore, local governments have to establish high social capital in small communities or organize official groups to help the elderly. 
